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(57) ABSTRACT

An energy storage device includes a positive electrode
terminal, a first electrode body and a second electrode body,
and a positive electrode current collector electrically con-
necting the positive electrode terminal and the first and
second electrode bodies. The positive electrode current
collector includes a terminal connection portion electrically
connected to the positive electrode terminal, inner electrode
body connection portions connected to the first and second
electrode bodies, and a coupling portion extending from an
end of the terminal connection portion and coupling the
terminal connection portion and the inner electrode body
connection portions. The coupling portion has a substan-
tially trapezoidal shape with a width at a connection end
with the end of the terminal connection portion being larger
than a width at a connection end with the inner electrode
body connection portions.

5 Claims, 12 Drawing Sheets
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ENERGY STORAGE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Japanese patent
applications No. 2014-185405, filed on Sep. 11, 2014, and
No. 2015-148139, filed on Jul. 27, 2015, which are incor-
porated by reference.

FIELD

The present invention relates to an energy storage device
including an electrode terminal, an electrode body, and a
current collector electrically connecting the electrode termi-
nal and the electrode body.

BACKGROUND

The changeover from gasoline vehicles to electric
vehicles has been more important as an approach to global
environmental issues. Accordingly, electric vehicles (EV),
plug-in hybrid electric vehicles (PHEV), and hybrid electric
vehicles (HEV) have been developing, each of which
includes a power source embodied by an energy storage
device such as a lithium ion secondary battery. Such an
energy storage device typically includes an electrode body
having positive and negative electrodes, an electrode termi-
nal, and a current collector electrically connecting the elec-
trode body and the electrode terminal.

There has been conventionally proposed an energy stor-
age device including electrode bodies that are joined and
retained to a current collector so as to be hung from the
current collector (see JP-A-2013-077546, for example). In
this energy storage device, a plurality of legs extending
downward from the single current collector is joined to the
plurality of electrode bodies, respectively, such that the
electrode bodies are hung from the current collector and
retained.

A current collector included in an energy storage device,
like the one disclosed in JP-A-2013-077546, is typically
manufactured by processing, such as bending, a metal plate
member having a predetermined shape.

Specifically, the current collector is a member obtained
through metalworking. It is thus necessary to prevent a
crack, a fissure, and the like of the plate member during
processing, such as bending, the plate member. For example,
a bending line is provided at an end with a cut-away portion
called an escape, for relief of stress concentration that causes
a crack and the like.

Such provision of a cut-away portion at a bent position
can cause a phenomenon deteriorating reliability of the
current collector such as increase in electric resistance and
deterioration in strength if the bent position has a portion of
a smaller sectional area than those at adjacent positions.

SUMMARY

The following presents a simplified summary of the
invention disclosed herein in order to provide a basic
understanding of some aspects of the invention. This sum-
mary is not an extensive overview of the invention. It is
intended to neither identify key or critical elements of the
invention nor delineate the scope of the invention. Its sole
purpose is to present some concepts of the invention in a
simplified form as a prelude to the more detailed description
that is presented later.
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An object of the present invention is to provide an energy
storage device including a current collector of high reliabil-
ity.

An energy storage device according to an aspect of the
present invention includes an electrode terminal, at least one
electrode body, and a current collector electrically connect-
ing the electrode terminal and the at least one electrode
body, wherein the current collector includes a terminal
connection portion electrically connected to the electrode
terminal, two electrode body connection portions connected
to the at least one electrode body, and a coupling portion
extending from an end of the terminal connection portion
and coupling the terminal connection portion and the two
electrode body connection portions, and the coupling por-
tion has a substantially trapezoidal shape with a width at a
connection end with the end of the terminal connection
portion being larger than a width at a connection end with
the two electrode body connection portions.

BRIEF DESCRIPTION OF DRAWINGS

The foregoing and other features of the present invention
will become apparent from the following description and
drawings of an illustrative embodiment of the invention in
which:

FIG. 1 is a schematic perspective view of outer appear-
ance of an energy storage device according to an embodi-
ment.

FIG. 2 is a perspective view of constituent elements
included in the energy storage device, which is separated
from a case body of a case.

FIG. 3 is an exploded perspective view of the energy
storage device.

FIG. 4 is a first perspective view of the configuration of
a positive electrode current collector.

FIG. 5 is a second perspective view of the configuration
of the positive electrode current collector.

FIG. 6 is a side view seen laterally (from a positive side
in an X axis direction), of the positive electrode current
collector.

FIG. 7 is a partial enlarged view of a positive electrode
current collector according to a comparative example.

FIG. 8 is a perspective view of outer appearance of the
positive electrode current collector including a bead portion.

FIG. 9 is a front view of a positive electrode current
collector according to a modification example.

FIG. 10 is a rear view of the positive electrode current
collector according to the modification example.

FIG. 11 is a plan view of the positive electrode current
collector according to the modification example.

FIG. 12 is a bottom view of the positive electrode current
collector according to the modification example.

FIG. 13 is a first side view of the positive electrode current
collector according to the modification example.

FIG. 14 is a second side view of the positive electrode
current collector according to the modification example.

FIG. 15 is a first perspective view of the positive electrode
current collector according to the modification example.

FIG. 16 is a second perspective view of the positive
electrode current collector according to the modification
example.

FIG. 17 is a partial sectional view of the positive electrode
current collector according to the modification example.

DESCRIPTION OF EMBODIMENTS

According to an aspect of the present invention, there is
provided an energy storage device including an electrode
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terminal, at least one electrode body, and a current collector
electrically connecting the electrode terminal and the at least
one electrode body, wherein the current collector includes a
terminal connection portion electrically connected to the
electrode terminal, two electrode body connection portions
connected to the at least one electrode body, and a coupling
portion extending from an end of the terminal connection
portion and coupling the terminal connection portion and the
two electrode body connection portions, and the coupling
portion has a substantially trapezoidal shape with a width at
a connection end with the end of the terminal connection
portion being larger than a width at a connection end with
the two electrode body connection portions.

In this configuration, the coupling portion extending from
the terminal connection portion couples the terminal con-
nection portion and the two electrode body connection
portions in the current collector. The coupling portion has a
substantially trapezoidal shape in a side view (when the
current collector is seen from a position opposite the elec-
trode body) with the upper base connected to the end of the
terminal connection portion being longer than the lower base
connected to the two electrode body connection portions.

Specifically, the coupling portion is gradually reduced in
width from the connection end with the terminal connection
portion toward the two electrode body connection portions.
Accordingly, the two electrode body connection portions
each have a natural posture suited to connection with the
electrode body.

The coupling portion in the current collector is formed in
a substantially trapezoidal shape with the width close to the
terminal connection portion being larger than the width
close to the two electrode body connection portions. The
manufactured current collector can thus prevent occurrence
of a crack and the like due to bending without provision of
any cut-away portion at the coupling portion.

The coupling portion accordingly has no portion of a
smaller sectional area due to provision of the cut-away
portion. This configuration does not cause problems such as
increase in electric resistance and deterioration in strength
between the terminal connection portion and the two elec-
trode body connection portions.

The energy storage device according to this aspect thus
includes the current collector of high reliability.

In the energy storage device according to an aspect of the
present invention, the coupling portion can have an area of
a cross section along a width and perpendicular to an outer
side surface, being not less than total areas of cross sections
along a width of the two electrode body connection portions
at any position in an extending direction of the coupling
portion.

In this configuration, the coupling portion does not have
any portion of a smaller sectional area than the total sec-
tional areas of the two electrode body connection portions.
This configuration further improves reliability of the current
collector in a case where a large amount of current flows
between the terminal connection portion and the two elec-
trode body connection portions.

In the energy storage device according to an aspect of the
present invention, the coupling portion can extend from part
of a side at the end of the terminal connection portion.

In this configuration, the coupling portion can be provided
such that the terminal connection portion has a relatively
long width and the two electrode body connection portions
are disposed at positions in the width direction suited to
connection with at least one electrode body. The current
collector according to this aspect can reduce electric resis-
tance at the terminal connection portion and includes the
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coupling portion and the two electrode body connection
portions at positions suited to connection with the electrode
body.

In the energy storage device according to an aspect of the
present invention, the side at the end of the terminal con-
nection portion can be provided with a cut-off portion at a
position beside the connection end with the coupling por-
tion.

This configuration facilitates the step of bending the
coupling portion at the connection end with the terminal
connection portion during manufacture of the current col-
lector and reduces possibility of damage such as a crack.
Furthermore, these effects can be achieved without causing
problems such as increase in electric resistance and deterio-
ration in strength.

In the energy storage device according to an aspect of the
present invention, the coupling portion and each of the two
electrode body connection portions can be connected by way
of a curved portion.

In the energy storage device according to an aspect of the
present invention, a first one of the two electrode body
connection portions can be connected to a first one of the
two electrode bodies, and a second one of the two electrode
body connection portions can be connected to a second one
of the two electrode bodies.

In the energy storage device according to an aspect of the
present invention, the coupling portion can be positioned
between the two electrode bodies in an alignment direction
of the two electrode bodies.

In the energy storage device according to an aspect of the
present invention, the two electrode body connection por-
tions can extend from the coupling portion oppositely with
respect to the terminal connection portion.

In the energy storage device according to an aspect of the
present invention, the current collector can further have
another electrode body connection portion extending from
the terminal connection portion and aligned with the two
electrode body connection portions.

In the energy storage device according to an aspect of the
present invention, the coupling portion can have a bead
portion.

The present invention can be embodied as an energy
storage device including the current collector according to
any one of the aspects described above, as well as can be
embodied as the current collector.

The present invention provides an energy storage device
including a current collector of high reliability.

An energy storage device according to each embodiment
of the present invention will now be described below with
reference to the drawings. The embodiments to be described
below each refer to a comprehensive or specific example.
The following embodiments exemplify numerical values,
shapes, materials, constituent elements, locations and con-
nection states of the constituent elements, and the like,
which are not intended to limit the present invention. Among
the constituent elements according to the following embodi-
ments, those not recited in independent claims on the
superordinate concept are to be described as optional con-
stituent elements.

An up-down direction of an energy storage device is
defined as a Z axis direction (hereinafter, also referred to as
a first direction) in the following description and drawings.
In other words, the Z axis direction can be defined as an
extending direction of legs (electrode body connection por-
tions) of a current collector or a longitudinal direction of
short side surfaces of a case.
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Furthermore, an alignment direction of two electrode
bodies is defined as a Y axis direction (hereinafter, also
referred to as a second direction or a width direction). In
other words, the Y axis direction can be defined as an
opposing direction of long side surfaces of the case, a
transverse direction of the short side surfaces of the case, or
a thickness direction of the case.

Furthermore, a direction crossing the Z axis direction and
the Y axis direction is defined as an X axis direction
(hereinafter, also referred to as a third direction). In other
words, the X axis direction can be defined as a winding axis
direction of the electrode body in the energy storage device,
the alignment direction of current collectors or electrode
terminals, or an opposing direction of the short side surfaces
of the case.

The 7 axis direction is assumed as the up-down direction,
which may be or may not be parallel to the vertical direction.
In other words, the energy storage device is not particularly
limited in terms of its posture in use.

Embodiment

An energy storage device 10 according to an embodiment
will be described initially.

FIG. 1 is a schematic perspective view of outer appear-
ance of the energy storage device 10 according to the
embodiment. FIG. 2 is a perspective view of constituent
elements included in the energy storage device 10 according
to the embodiment, which is separated from a case body 111
of a case 100.

FIG. 3 is an exploded perspective view of the energy
storage device 10 according to the embodiment. FIG. 3 does
not show the case body 111 of the case 100.

The energy storage device 10 includes an electrode ter-
minal, an electrode body, and a current collector electrically
connecting the electrode terminal and the electrode body.

Specifically, the energy storage device 10 is a secondary
battery configured to charge and discharge electricity. More
specifically, the energy storage device 10 is a nonaqueous
electrolyte secondary battery such as a lithium ion secondary
battery. The energy storage device 10 is applied particularly
to an electric vehicle (EV), a plug-in hybrid electric vehicle
(PHEV), or a hybrid electric vehicle (HEV). The energy
storage device 10 is not limited to a nonaqueous electrolyte
secondary battery, but can be a secondary battery other than
the nonaqueous electrolyte secondary battery or can be a
capacitor.

As shown in FIGS. 1 to 3, the energy storage device 10
includes the case 100, a positive electrode terminal 200, and
a negative electrode terminal 300. The case 100 is provided
outside thereof with upper insulating members 125 and 135.
The case 100 accommodates lower insulating members 120
and 130, a positive electrode current collector 140, a nega-
tive electrode current collector 150, and two electrode
bodies, namely, first and second electrode bodies 161 and
162.

The case 100 of the energy storage device 10 is filled with
liquid such as an electrolyte solution (nonaqueous electro-
lyte solution). This liquid is not shown in the drawings. The
electrolyte solution filled in the case 100 is not particularly
limited in terms of its type but can be of any type, unless the
electrolyte solution affects performance of the energy stor-
age device 10.

The case 100 includes the case body 111 having a rect-
angular pipe shape and provided with a bottom, and a lid 110
as a plate member closing an opening in the case body 111.
The 1id 110 and the case body 111 are welded, for example,
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to each other after the first and second electrode bodies 161
and 162 and the like are accommodated in the case 100. The
case 100 is thus structured to seal its internal space. The lid
110 and the case body 111 are not particularly limited in
terms of their materials, but are preferably made of weldable
metal such as stainless steel, aluminum, aluminum alloy, or
the like.

The first and second electrode bodies 161 and 162 are two
power generating elements aligned parallelly and both of
them are electrically connected to the positive electrode
current collector 140 and the negative electrode current
collector 150. The first and second electrode bodies 161 and
162 are configured identically with each other.

Specifically, the first and second electrode bodies 161 and
162 are members each including a positive electrode, a
negative electrode, and a separator and configured to store
electricity. The positive electrode includes a positive elec-
trode substrate layer of metal foil having a long belt shape
and made of aluminum, aluminum alloy, or the like, and a
positive active material layer provided on the positive elec-
trode substrate layer. The negative electrode includes a
negative electrode substrate layer of metal foil having a long
belt shape and made of copper, copper alloy, or the like, and
a negative active material layer provided on the negative
electrode substrate layer. The separator is a micro porous
sheet made of resin.

A positive active material in the positive active material
layer or a negative active material in the negative active
material layer can be any appropriate known material if the
positive active material or the negative active material can
occlude and emit lithium ions.

In the first and second electrode bodies 161 and 162, the
positive and negative electrodes and the separator interposed
therebetween are layered and wound together. FIGS. 2 and
3 show the first and second electrode bodies 161 and 162
each having a long circular shape. Each of the electrode
bodies 161 and 162 can alternatively have a circular shape
or an elliptical shape. Each of the first and second electrode
bodies 161 and 162 is not limited to the wound shape but can
be formed by layering flat plate electrode layers.

Each of the first and second electrode bodies 161 and 162
includes a positive electrode end connected to the positive
electrode current collector 140 and a negative electrode end
connected to the negative electrode current collector 150.

The positive electrode end is an end close to the positive
electrode of the electrode body formed by layering and
collecting an active material layer unformed portion of the
positive electrode. The negative electrode end is an end
close to the negative electrode of the electrode body formed
by layering and collecting an active material layer unformed
portion of the negative electrode.

At the active material layer unformed portion of the
positive electrode, the positive active material is not applied
to the positive electrode and the positive electrode substrate
layer is exposed. At the active material layer unformed
portion of the negative electrode, the negative active mate-
rial is not applied to the negative electrode and the negative
electrode substrate layer is exposed.

The first and second electrode bodies 161 and 162 accord-
ing to the present embodiment are bound by an insulating
film.

The energy storage device 10, which includes the plurality
of electrode bodies (two electrode bodies according to the
present embodiment) as described above, is preferred in
terms of the following points in comparison to a case where
the case 100 of the same volume (capacity) accommodates
a single electrode body.
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In comparison to the case of providing a single electrode
body, provision of the plurality of electrode bodies reduces
vacant corner spaces in the case 100 to improve occupancy
of the electrode bodies. This leads to increase in energy
storage capacity of the energy storage device 10.

In comparison to a high-capacity electrode body, a high
input/output (high-rate) electrode body particularly needs to
reduce the amount of the active material on the metal foil
and the metal foil and the separator thus have higher
occupancy in the electrode body. Provision of a single
electrode body thus increases the number of times of wind-
ing the electrodes. Such a single electrode body is solid with
low flexibility and is difficult to be inserted to the case 100.
In contrast, provision of the plurality of electrode bodies
reduces the number of winding times in each of the electrode
bodies thereby to achieve the electrode bodies of high
flexibility.

The positive electrode current collector 140 is disposed
close to the positive electrodes of the first and second
electrode bodies 161 and 162, is electrically connected to the
positive electrode terminal 200 and the positive electrodes of
the first and second electrode bodies 161 and 162, and has
conductivity and rigidity. The positive electrode current
collector 140 is made of aluminum, aluminum alloy, or the
like, similarly to the positive electrode substrate layers of the
first and second electrode bodies 161 and 162.

Specifically, the positive electrode current collector 140 is
joined by welding or the like to the positive electrode ends
of the first and second electrode bodies 161 and 162, so as
to be connected to the positive electrodes of the first and
second electrode bodies 161 and 162. The positive electrode
current collector 140 is further provided with an opening
140a to which a connection portion 210 of the positive
electrode terminal 200 to be described later is inserted and
caulked, so that the positive electrode current collector 140
and the positive electrode terminal 200 are connected to
each other.

The negative electrode current collector 150 is disposed
close to the negative electrodes of the first and second
electrode bodies 161 and 162, is electrically connected to the
negative electrode terminal 300 and the negative electrodes
of the first and second electrode bodies 161 and 162, and has
conductivity and rigidity. The negative electrode current
collector 150 is made of copper, copper alloy, or the like,
similarly to the negative electrode substrate layers of the first
and second electrode bodies 161 and 162.

Specifically, the negative electrode current collector 150
is joined by welding or the like to the negative electrode
ends of the first and second electrode bodies 161 and 162, so
as to be connected to the negative electrodes of the first and
second electrode bodies 161 and 162. The negative electrode
current collector 150 is further provided with an opening
150a to which a connection portion 310 of the negative
electrode terminal 300 to be described later is inserted and
caulked, so that the negative electrode current collector 150
and the negative electrode terminal 300 are connected to
each other.

The lower insulating member 120 and the upper insulat-
ing member 125 are gaskets that are made of insulating resin
or the like and are fixed to the lid 110 of the case 100 to
insulate the positive electrode current collector 140 from the
case 100. The lower insulating member 120 is provided with
an opening 120q to which the connection portion 210 of the
positive electrode terminal 200 to be described later is
inserted. The upper insulating member 125 is provided with
an opening 1254 to which the connection portion 210 is
inserted.
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The lower insulating member 130 and the upper insulat-
ing member 135 are gaskets that are made of insulating resin
or the like and are fixed to the lid 110 of the case 100 to
insulate the negative electrode current collector 150 from the
case 100. The lower insulating member 130 is provided with
an opening 130a to which the connection portion 310 of the
negative electrode terminal 300 to be described later is
inserted. The upper insulating member 135 is provided with
an opening 135a to which the connection portion 310 is
inserted.

The positive electrode terminal 200 is electrically con-
nected to the positive electrodes of the first and second
electrode bodies 161 and 162. The negative electrode ter-
minal 300 is electrically connected to the negative electrodes
of the first and second electrode bodies 161 and 162. The
positive electrode terminal 200 and the negative electrode
terminal 300 are attached to the lid 110 that is disposed
above the first and second electrode bodies 161 and 162.

As shown in FIG. 3, the positive electrode terminal 200 is
provided with the connection portion 210 electrically con-
necting the positive electrode terminal 200 and the positive
electrode current collector 140.

The connection portion 210 is a member exemplified by
a rivet or the like, which is inserted to the opening 140a in
the positive electrode current collector 140 so as to be
connected to the positive electrode current collector 140.
Specifically, the connection portion 210 is inserted to the
opening 1254 in the upper insulating member 125, a through
hole 110a provided in the lid 110, the opening 120q in the
lower insulating member 120, and the opening 1404 in the
positive electrode current collector 140, and is then caulked.
The positive electrode terminal 200 is thus fixed to the lid
110 together with the upper insulating member 125, the
lower insulating member 120, and the positive electrode
current collector 140.

Similarly, the negative electrode terminal 300 is provided
with the connection portion 310 electrically connecting the
negative electrode terminal 300 and the negative electrode
current collector 150. The connection portion 310 is a
member exemplified by a rivet or the like, which is inserted
to the opening 150q in the negative electrode current col-
lector 150 so as to be connected to the negative electrode
current collector 150. Specifically, the connection portion
310 is inserted to the opening 135« in the upper insulating
member 135, a through hole 1105 provided in the lid 110, the
opening 130q in the lower insulating member 130, and the
opening 150q in the negative electrode current collector 150,
and is then caulked. The negative electrode terminal 300 is
thus fixed to the lid 110 together with the upper insulating
member 135, the lower insulating member 130, and the
negative electrode current collector 150.

The configurations of the positive electrode current col-
lector 140 and the negative electrode current collector 150,
as the characteristics of the energy storage device 10 accord-
ing to the present embodiment, will now be described in
detail. The positive electrode current collector 140 and the
negative electrode current collector 150 are configured simi-
larly. Accordingly, the positive electrode current collector
140 will be described below whereas the negative electrode
current collector 150 will not be described herein. That is,
the structural characteristics of the positive electrode current
collector 140 to be described below are to be applied also to
the negative electrode current collector 150.

FIG. 4 is a first perspective view of the configuration of
the positive electrode current collector 140 according to the
embodiment. Specifically, FIG. 4 is a perspective view seen
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from a diagonally upward front position, of the positive
electrode current collector 140 shown in FIG. 3.

FIG. 5 is a second perspective view of the configuration
of the positive electrode current collector 140 according to
the embodiment. Specifically, FIG. 5 is a perspective view
seen from a diagonally downward rear position, of the
positive electrode current collector 140 shown in FIG. 3.

FIG. 6 is a side view seen laterally (from a positive side
in the X axis direction), of the positive electrode current
collector 140 according to the embodiment.

As shown in these figures, the positive electrode current
collector 140 includes a terminal connection portion 141, a
plurality of legs (four legs, namely, outer legs 142 and 143
and inner legs 144 and 145 according to the present embodi-
ment), and a coupling portion 148. Each of these legs
exemplifies the electrode body connection portion con-
nected to at least one electrode body. The inner legs 144 and
145 particularly exemplify two electrode body connection
portions coupled to the terminal connection portion 141 by
way of the coupling portion 148.

Specifically, the positive electrode current collector 140
integrally including the terminal connection portion 141, the
plurality of legs (142 to 145), and the coupling portion 148
is manufactured by processing, such as bending, drawing,
ironing, twisting, and the like, a plate member made of
aluminum alloy or the like and having a predetermined
shape.

The terminal connection portion 141 is electrically con-
nected to the positive electrode terminal 200, and is provided
as a flat plate member in a substantially rectangular shape in
the present embodiment. The terminal connection portion
141 is provided with the opening 140a. The connection
portion 210 of the positive electrode terminal 200 is inserted
to the opening 140a and is caulked. The positive electrode
terminal 200 and the terminal connection portion 141 are
thus electrically and mechanically connected to each other.

The opening 140a is a circular through hole provided in
the terminal connection portion 141, and specifically has a
shape corresponding to the outline of the connection portion
210. The opening 140a is not limited to the circular shape.
The opening 140a can have an elliptic shape, a quadrilateral
shape, or the like, but preferably has a shape corresponding
to the outline of the connection portion 210. The opening
140a is not necessarily a through hole as long as has a shape
allowing the connection portion 210 to be inserted thereto.
The opening 140a can be provided as a cut-away portion
formed by cutting away a semicircular shape or a rectangu-
lar shape.

As shown in FIG. 4 and the like, the positive electrode
current collector 140 according to the present embodiment is
provided with a substantially rectangular opening in addition
to the opening 140qa. This substantially rectangular opening
can be provided to accommodate a projection provided on
the rear surface (facing the positive electrode current col-
lector 140) of the lower insulating member 120, but is not an
essential element of the positive electrode current collector
140.

The plurality of legs (the outer legs 142 and 143 and the
inner legs 144 and 145) are long members extending along
the 7 axis. Among the plurality of legs, the two legs (the
inner legs 144 and 145) are aligned along the Y axis and are
coupled to the terminal connection portion 141 by way of the
coupling portion 148. The inner legs 144 and 145 extend
from the coupling portion 148 oppositely with respect to the
terminal connection portion 141. In other words, the inner
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legs 144 and 145 project from the coupling portion 148
oppositely with respect to the terminal connection portion
141.

The coupling portion 148 extends from an end of the
terminal connection portion 141. Specifically, the coupling
portion 148 extends from the end on the positive side in the
X axis direction of the terminal connection portion 141
toward the negative side in the Z axis direction.

The other electrode body connection portions (the outer
legs 142 and 143) extend from the terminal connection
portion 141 and are aligned in the Y axis direction with the
inner legs 144 and 145 connected to the coupling portion
148. The positive electrode current collector 140 can be
alternatively provided with only one of the outer legs 142
and 143 as the other electrode body connection portion.

The positive electrode ends of the first and second elec-
trode bodies 161 and 162 have side surfaces along the X axis
as shown in FIG. 3 and the like. In other words, each of the
four legs in the long flat plate shape preferably has a posture
with a joint surface along the X axis (a posture having its
thickness direction perpendicular to the X axis), for
example, in order for better joint accuracy with the first
electrode body 161 or the second electrode body 162.

The outer legs 142 and 143 according to the present
embodiment each extend from a side along the X axis, of the
terminal connection portion 141 in the plate shape. That is,
the outer legs 142 and 143 are each formed by bending the
long portion extending from the terminal connection portion
141 at substantially 90 degrees along the side in the X axis
direction. Each of the outer legs 142 and 143 thus has a
posture with the joint surface along the X axis.

In contrast, the inner legs 144 and 145 are provided
continuously from the coupling portion 148 that extends
from a side 141a along the Y axis, of the terminal connection
portion 141.

Specifically, the joint surfaces of the inner legs 144 and
145 are provided along the Y axis only through the step of
bending at substantially 90 degrees along the side 141a
extending in the Y axis direction, the coupling portion 148
at the connection end with the terminal connection portion
141 (the first bending step).

It is thus necessary to perform, before or after the first
bending step or simultaneously therewith, the step of bend-
ing at substantially 90 degrees and drawing the inner legs
144 and 145 with respect to the coupling portion 148 (the
second bending step), so as to direct the joint surfaces of the
inner legs 144 and 145 along the X axis.

Alternatively, the inner leg 144 can be twisted at an
intermediate position in the longitudinal direction so as to
direct the joint surface of the inner leg 144 along the X axis.
However, the inner leg 144 is reduced in length at the
portion to be joined to the first electrode body 161, and the
first electrode body 161 and the terminal connection portion
141 form a larger useless space therebetween. The same
applies to the inner leg 145 to be joined to the second
electrode body 162.

In view of the above, the inner legs 144 and 145 are
preferably bent at positions relatively close to the terminal
connection portion 141 so as to direct the joint surfaces of
the inner legs 144 and 145 along the X axis.

Accordingly exemplified is a structure like a positive
electrode current collector 540 shown in FIG. 7.

FIG. 7 is a partial enlarged view of the positive electrode
current collector 540 according to a comparative example.

The positive electrode current collector 540 shown in
FIG. 7 includes a terminal connection portion 541, inner legs
544 and 545 extending along the Z axis, and a coupling
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portion 548 coupling the terminal connection portion 541
and the inner legs 544 and 545.

In the positive electrode current collector 540 shown in
FIG. 7, the both ends in the Y axis direction of the coupling
portion 548 are connected with the legs (the inner legs 544
and 545). The both ends in the Y axis direction of the
coupling portion 548 are bent at substantially 90 degrees
along bending lines provided along the Z axis. The inner legs
544 and 545 thus have the joint surfaces along the X axis.

In this case, however, as shown in FIG. 7, in order to
prevent damage such as a crack caused by bending at
substantially 90 degrees, the coupling portion 548 is pro-
vided, at sides along the Z axis at the both ends in the Y axis
direction, with cut-away portions 548a in semicylindrical
shapes for relief of stress concentration. The cut-away
portions 548a each have a shape recessed in the Y axis
direction from the side.

The coupling portion 548 accordingly has a portion of a
smaller sectional area than those at front and rear positions
in its extending direction (from the terminal connection
portion 541 toward the inner legs 544 and 545). This
configuration causes problems such as increase in electric
resistance and deterioration in strength.

As shown in FIGS. 4 to 6, in the positive electrode current
collector 140 according to the present embodiment, the both
ends in the Y axis direction of the coupling portion 148 are
gradually bent from positions close to the connection end of
the coupling portion 148 with the terminal connection
portion 141. Specifically, the both ends in the Y axis
direction of the coupling portion 148 are bent and drawn
such that portions along the X axis become gradually longer
toward the inner legs 144 and 145 (toward the lower end in
FIGS. 4 to 6).

The second bending step will be described as follows. The
both ends in the Y axis direction of the coupling portion 148
are bent and drawn toward the first and second electrode
bodies 161 and 162 (e.g. pressed with use of a mold) such
that the width along the Y axis of an outer side surface 149
of the coupling portion 148 is gradually reduced toward the
inner legs 144 and 145.

Accordingly, as shown in FIG. 6 and the like, the coupling
portion 148 can be provided, on the outer side surface 149
opposite to the side surface facing the first and second
electrode bodies 161 and 162, with a pair of bending lines
147 generally reduced in gap therebetween gradually toward
the lower end.

As shown in FIG. 6, the coupling portion 148 has the
outer side surface 149 in a substantially trapezoidal shape,
with a width D1 along the Y axis at the connection end with
the end of the terminal connection portion 141 being larger
than a width D2 along the Y axis at the connection end with
the inner legs 144 and 145. Such a substantially trapezoidal
shape includes a perfect trapezoidal shape.

The bending lines 147 are shown with clear solid lines in
FIG. 6 for convenience of the description, although the
bending lines 147 need not be recognized as clear lines in
their outer appearance.

The coupling portion 148 according to the present
embodiment has the outer side surface 149 formed into a
substantially trapezoidal shape as described above. Specifi-
cally, the outer side surface 149 has a substantially trapezoi-
dal shape with the larger width (D1) at the connection end
with the end of the terminal connection portion 141 and the
shorter width (D2) at the connection end with the inner legs
144 and 145.

In summary, the inner legs 144 and 145 having the joint
surfaces along the X axis are formed naturally with no
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provision of cut-away portions for prevention of a crack or
the like (relief of stress concentration), at the ends of the
bending lines 147 between the coupling portion 148 and the
inner legs 144 and 145. The coupling portion 148 thus has
no portion of a smaller sectional area due to provision of
cut-away portions. This configuration achieves the positive
electrode current collector 140 of high reliability.

More specifically, as shown in FIG. 4 and the like, the
coupling portion 148 in the positive electrode current col-
lector 140 according to the present embodiment has a
sectional area Sa not less than the total sectional areas (2Sb)
of'the inner legs 144 and 145 at any position on the coupling
portion 148.

In other words, there is no portion of a smaller sectional
area than the total sectional areas (2Sb) of the inner legs 144
and 145 between the terminal connection portion 141 and
the inner legs 144 and 145.

The coupling portion 148 thus has no point of high
resistance between the terminal connection portion 141 and
the inner legs 144 and 145. The positive electrode current
collector 140 is further improved in reliability in a case
where a large amount of current flows between the terminal
connection portion 141 and the inner legs 144 and 145.

The sectional area Sa of the coupling portion 148 is an
area of the cross section along the Y axis (along the width)
as well as perpendicular to the outer side surface 149. The
sectional area Sb of each of the inner legs 144 and 145 is an
area of the cross section perpendicular to the Z axis (the
cross section along the width).

The inner legs 144 and 145 according to the present
embodiment are each assumed to have the sectional area Sb.
Alternatively, the sectional area of the inner leg 144 can be
different from the sectional area of the inner leg 145.

Assume a case where the inner leg 144 has a sectional
area Sb1l and the inner leg 145 has a sectional area Sb2
(=Sb1). In this case, the coupling portion 148 in the positive
electrode current collector 140 has the sectional area Sa not
less than the total sectional areas (Sb1+Sb2) of the inner legs
144 and 145 at any position on the coupling portion 148.

As shown in FIGS. 4 to 6, the coupling portion 148
extends from part of the side 1414 at the end of the terminal
connection portion 141. Specifically, the coupling portion
148 extends from part of the side 141qa along the Y axis
(along the width) of the terminal connection portion 141 in
the plate shape, at the end of the terminal connection portion
141.

The coupling portion 148 is provided such that, at the
terminal connection portion 141 having a relatively large
width along the Y axis, the positions in the Y axis direction
of the inner legs 144 and 145 are suited to connection with
the first and second electrode bodies 161 and 162.

In the present embodiment, the width D1 (see FIG. 6)
along the Y axis at the connection end of the outer side
surface 149 of the coupling portion 148 with the end of the
terminal connection portion 141 is smaller than the width of
the side 1414 at the end of the terminal connection portion
141. The coupling portion 148 is provided at the center in the
width direction of the side 141a at the end of the terminal
connection portion 141.

As described above, the positive electrode current collec-
tor 140 according to the present embodiment can reduce
electric resistance at the terminal connection portion 141 and
include the coupling portion 148 and the inner legs 144 and
145 at the positions suited to connection with the at least one
electrode body.

The positive electrode current collector 140 according to
the present embodiment also has the other legs (the outer
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legs 142 and 143) extending along the Z axis from the
terminal connection portion 141 and aligned along the Y axis
with the inner legs 144 and 145.

The positive electrode current collector 140 can thus be
disposed such that each of the electrode bodies (the first and
second electrode bodies 161 and 162) is interposed between
two legs.

As shown in FIG. 7, the positive electrode current col-
lector 540 according to the comparative example is provided
with cut-away portions 546 also at the roots of the inner legs
544 and 545. The inner legs 544 and 545 are provided at the
roots with the cut-away portions 546 in order to prevent
generation of a crack and the like at the roots of the inner
legs 544 and 545 during bending for formation of the inner
legs 544 and 545.

In contrast, as shown in FIGS. 4 to 6, the inner legs 144
and 145 in the positive electrode current collector 140
according to the present embodiment are not provided at the
roots with any cut-away portions.

Specifically, as apparent from FIG. 6 and the like, these
roots (the connection end between the inner legs 144 and
145 and the coupling portion 148) each have an outline of a
gentle curved line in a side view. This configuration relieves
stress concentration at the roots. Accordingly, the positive
electrode current collector 140 according to the present
embodiment does not require the cut-away portions 546 as
in the positive electrode current collector 540 according to
the comparative example.

Each of the inner legs 144 and 145 has no cut-away
portion and thus has no portion of a sectional area reduced
by such a cut-away portion. The inner legs 144 and 145
cause no problems such as increase in electric resistance and
deterioration in strength.

The energy storage device 10 according to the present
embodiment includes the two electrode bodies (the first and
second electrode bodies 161 and 162), the inner leg 144
connected to the first electrode body 161, and the inner leg
145 connected to the second electrode body 162. The two
electrode bodies (the first and second electrode bodies 161
and 162) and the positive electrode terminal 200 are elec-
trically connected by the single member (the positive elec-
trode current collector 140) in this configuration.

The coupling portion 148 coupling the terminal connec-
tion portion 141 and the inner legs 144 and 145 is positioned
between the first and second electrode bodies 161 and 162
in an alignment direction of the first and second electrode
bodies 161 and 162 (along the Y axis).

This configuration equalizes the conditions for electric
resistance and the like between the first and second electrode
bodies 161 and 162 with respect to the positive electrode
terminal 200. Furthermore, the first and second electrode
bodies 161 and 162 are supported by the positive electrode
current collector 140 with good balance.

Described above is the energy storage device according to
the embodiment of the present invention. However, the
present invention is not limited to the above embodiment.
Unless departing from the purpose of the present invention,
any mode obtained by applying various modifications
devised by those skilled in the art to the above embodiment
as well as any mode obtained by combining the plurality of
constituent elements described above are included in the
scope of the present invention.

For example, the positive electrode current collector 140
can be processed to reinforce the coupling portion 148
connected with the two legs (the inner legs 144 and 145).
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FIG. 8 is a perspective view of outer appearance of the
positive electrode current collector 140 including a bead
portion.

The coupling portion 148 in the positive electrode current
collector 140 has a bead portion 149a as shown in FIG. 8.
The bead portion 149a is a reinforcing portion provided to
the coupling portion 148 in order for increase in strength of
the coupling portion 148.

The bead portion 149a projects in the thickness direction
of the coupling portion 148. Specifically, the bead portion
149a extends in the up-down direction (along the Z axis) at
the center of the coupling portion 148, and projects inward
(toward the negative side in the X axis direction) from the
positive electrode current collector 140. The bead portion
149a is provided by a portion recessed from the outer side
surface 149 and projecting from the inner surface (on the
negative side in the X axis direction) of the coupling portion
148.

Alternatively, the bead portion 1494 can be provided by
a portion recessed from the inner surface (on the negative
side in the X axis direction) of the coupling portion 148 and
projecting from the outer side surface 149. Still alternatively,
the bead portion 1494 can project from a first surface and
have a flat second surface.

As described above, the positive electrode current collec-
tor 140 can be improved in strength by provision of the bead
portion 149a to the coupling portion 148. This configuration
improves vibration resistance or impact resistance of the
energy storage device 10 including the positive electrode
current collector 140.

According to FIG. 6, the pair of bending lines 147
provided to the coupling portion 148 according to the
present embodiment is curved inward. The pair of bending
lines 147 can alternatively have curved outward. Still alter-
natively, the pair of bending lines 147 can be straight.

In summary, the pair of bending lines 147 has only to be
generally reduced in gap therebetween gradually toward the
lower ends. The pair of bending lines 147 can be provided,
partially in the up-down direction, with sections having a
wider gap than the gap immediately thereabove.

The positive electrode current collector 140 according to
the present embodiment is provided with the four legs (142
to 145). Alternatively, the positive electrode current collec-
tor 140 according to the present embodiment has only to be
provided with at least two legs.

Specifically, the positive electrode current collector 140
has two electrode body connection portions (the inner legs
144 and 145 according to the present embodiment) coupled
with the terminal connection portion 141 by way of the
coupling portion 148, and may not have other electrode body
connection portions.

Even in such a case where the positive electrode current
collector 140 is not provided with any other legs, the two
legs connected to the coupling portion 148 can be formed by
bending naturally with no provision of cut-away portions.

In the case where the positive electrode current collector
140 includes only the inner legs 144 and 145 as the electrode
body connection portions, the positive electrode current
collector 140 can be disposed such that the inner legs 144
and 145 interpose the positive electrode end of a single
electrode body.

In this case, the energy storage device 10 does not
necessarily include a plurality of electrode bodies, but has
only to have at least one electrode body. In other words, the
number of electrode bodies included in the energy storage
device 10 can be “one”.
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The coupling portion 148 in the positive electrode current
collector 140 according to the above embodiment is dis-
posed between the two electrode bodies (161 and 162)
adjacent to each other in the Y axis direction. The coupling
portion 148 can be alternatively disposed beside any one of
the electrode bodies. The coupling portion 148 can be
disposed at any position on the side 141a along the Y axis,
of the terminal connection portion 141.

The positive electrode current collector 140 and the
positive electrode terminal 200 are connected to each other
by caulking the connection portion 210 in the above embodi-
ment. The method of connecting the positive electrode
current collector 140 and the positive electrode terminal 200
is not limited to caulking but can be any other appropriate
one.

The negative electrode current collector 150 is configured
similarly to the positive electrode current collector 140 in
the above embodiment. Alternatively, only the positive
electrode current collector 140 can be configured as
described above. Still alternatively, only the negative elec-
trode current collector 150 can be configured as described
above.

Modification Example

The positive electrode current collector 140 according to
the above embodiment is not provided with cut-away por-
tions for prevention of a crack (relief of stress concentration)
during processing such as bending. This configuration does
not cause problems such as increase in electric resistance
due to provision of the cut-away portions.

Alternatively, the positive electrode current collector 140
can be provided with cut-away portions so as not to cause
problems such as increase in electric resistance, for preven-
tion of a crack (relief of stress concentration) during pro-
cessing such as bending. Described with reference to FIGS.
9 to 17 is a current collector according to a modification
example of the embodiment, which has the characteristics in
common with the positive electrode current collector 140
according to the above embodiment and is provided with
cut-away portions (cut-off portions) for prevention of a
crack (relief of stress concentration).

A positive electrode current collector 240 to be described
below is a member replaceable with the positive electrode
current collector 140 in the energy storage device 10 (see
FIG. 2 and the like) according to the embodiment. The
positive side in the X axis direction is assumed to be the
front side in the following description.

FIG. 9 is a front view of the positive electrode current
collector 240 according to the modification example. FIG.
10 is a rear view of the positive electrode current collector
240 according to the modification example. FIG. 11 is a plan
view of the positive electrode current collector 240 accord-
ing to the modification example. FIG. 12 is a bottom view
of the positive electrode current collector 240 according to
the modification example. FIG. 13 is a first side view of the
positive electrode current collector 240 according to the
modification example. FIG. 14 is a second side view of the
positive electrode current collector 240 according to the
modification example. FIG. 13 shows the positive electrode
current collector 240 seen from the positive side in the Y axis
direction, whereas FIG. 14 shows the positive electrode
current collector 240 seen from the negative side in the Y
axis direction.

FIG. 15 is a first perspective view of the positive electrode
current collector 240 according to the modification example.
FIG. 16 is a second perspective view of the positive elec-
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trode current collector 240 according to the modification
example. FIG. 17 is a partial sectional view of the positive
electrode current collector 240 according to the modification
example. FIG. 17 shows an enlarged sectional view taken
along line A-A at a portion B-B indicated in FIG. 9.

As shown in FIGS. 9 to 17, the positive electrode current
collector 240 according to the present modification example
includes a terminal connection portion 241, a plurality of
legs (four legs, namely, outer legs 242 and 243 and inner
legs 244 and 245 according to the present modification
example), and a coupling portion 248.

The terminal connection portion 241 is electrically con-
nected to the positive electrode terminal 200, and is provided
with an opening 240q. The connection portion 210 of the
positive electrode terminal 200 is inserted to the opening
240q and is caulked. The positive electrode terminal 200 and
the terminal connection portion 241 are thus electrically and
mechanically connected to each other.

The plurality of legs (the outer legs 242 and 243 and the
inner legs 244 and 245) are members extending along the Z
axis. Among the plurality of legs, the two legs (the inner legs
244 and 245) are aligned with each other in the Y axis
direction and are coupled to the terminal connection portion
241 by way of the coupling portion 248. The inner legs 244
and 245 extend from the coupling portion 248 oppositely
with respect to the terminal connection portion 241.

The other legs (the outer legs 242 and 243) extend from
the terminal connection portion 241 and are aligned in the Y
axis direction with the inner legs 244 and 245 connected to
the coupling portion 248.

The coupling portion 248 extends from an end of the
terminal connection portion 241. Specifically, the coupling
portion 248 extends from a side 241qa along the Y axis at the
end of the positive side in the X axis direction of the terminal
connection portion 241 toward the negative side in the Z axis
direction.

As shown in FIG. 9 and the like, the coupling portion 248
has an outer side surface 249 in a substantially trapezoidal
shape, with a width D3 along the Y axis at the connection
end with the end of the terminal connection portion 241
being larger than a width D4 along the Y axis at the
connection end with the inner legs 244 and 245. That is,
similarly to the positive electrode current collector 140
according to the above embodiment, the inner legs 244 and
245 each have a natural posture suited to connection with the
electrode body.

Specifically, the both ends in the Y axis direction of the
coupling portion 248 are bent inward (to the negative side in
the X axis direction) and drawn (e.g. pressed with use of a
mold) such that the width along the Y axis of the outer side
surface 249 of the coupling portion 248 is gradually reduced
toward the inner legs 244 and 245. The coupling portion 248
accordingly has a substantially trapezoidal shape. Such
bending and drawing processing differentiates the thickness
directions between the coupling portion 248 and the inner
legs 244 and 245. The coupling portion 248 has the thickness
direction along the X axis whereas the inner legs 244 and
245 each have the thickness direction along the Y axis in the
present modification example.

As shown in FIG. 12, the coupling portion 248 and the
inner legs 244 and 245 different in thickness direction are
connected by way of curved portions 248a. As apparent
from the shape of the cross section (a shaded region having
the sectional area Sa) of the coupling portion 148 shown in
FIG. 4 and the like, the coupling portion 148 and the inner
legs 144 and 145 different in thickness direction are con-
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nected by way of curved portions also in the positive
electrode current collector 140 according to the above
embodiment.

In this manner, the basic structure of the positive electrode
current collector 240 according to the present modification
example is in common with the positive electrode current
collector 140 according to the above embodiment. Specifi-
cally, the positive electrode current collector 240 according
to the present modification example includes the terminal
connection portion 241 electrically connected to the positive
electrode terminal 200, the two legs (the inner legs 244 and
245) connected to at least one electrode body, and the
coupling portion 248 extending from the end of the terminal
connection portion 241 and coupling the terminal connec-
tion portion 241 and the inner legs 244 and 245. The
coupling portion 248 has a substantially trapezoidal shape
with the width at the connection end with the end of the
terminal connection portion 241 being larger than the width
at the connection end with the inner legs 244 and 245.

The positive electrode current collector 240 according to
the present modification example is provided, in addition to
the above configuration, with cut-off portions 2415 at posi-
tions beside the connection end with the coupling portion
248 on the side 241a at the end of the terminal connection
portion 241.

Specifically, as shown in FIG. 11 and the like, the cut-off
portions 2415 are recessed from the side 2414 at the end of
the terminal connection portion 241 toward the connection
end (i.e. the opening 240a) of the terminal connection
portion 241 with the positive electrode terminal 200 in a
planar view.

The terminal connection portion 241 is provided with the
cut-off portions 2415 such that there is no portion of a
smaller sectional area than those at front and rear positions
in the direction of lines connecting the inner legs 244 and
245 and the positive electrode terminal 200 (the X axis
direction in the present modification example). More spe-
cifically, the terminal connection portion 241 is provided, on
the both sides of the connection end with the coupling
portion 248, with the cut-off portions 24164.

This configuration facilitates the step of bending at sub-
stantially 90 degrees along the side 2414 extending in the Y
axis direction, the coupling portion 248 at the connection
end with the terminal connection portion 241 (the first
bending step) for manufacture of the positive electrode
current collector 240. The first bending step relieves stress
concentration at the connection end thereby to reduce pos-
sibility of damage such as a crack. Furthermore, these effects
such as facilitation of the first bending step and suppression
of damage can be achieved without problems such as
increase in electric resistance and deterioration in strength.

The cut-off portions 2415 are not necessarily formed by
actually cutting off the end of the terminal connection
portion 241. For example, the cut-off portions 2415 can be
formed through pressing for formation of the entire shape of
the terminal connection portion 241.

In the positive electrode current collector 240 according
to the present modification example, similarly to the positive
electrode current collector 140 shown in FIG. 8, the cou-
pling portion 248 is provided with a convex portion 249a for
improvement in strength of the coupling portion 248. This
configuration improves vibration resistance and impact
resistance of the energy storage device 10 including the
positive electrode current collector 240.

The current collector connected to the negative electrode
of at least one of the first and second electrode bodies 161
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and 162 can have the various characteristics of the positive
electrode current collector 240 according to the present
modification example.

The present invention is applicable to an energy storage
device and the like, such as a lithium ion secondary battery.

What is claimed is:

1. An energy storage device comprising:

an electrode terminal;

first and second electrode bodies, each of the first and
second electrode bodies comprising a positive elec-
trode, a negative electrode, and a separator; and

a current collector electrically connecting the electrode
terminal and the first and second electrode bodies,

wherein the current collector includes

a terminal connection portion electrically connected to the
electrode terminal,

two electrode body connection portions connected to the
first and second electrode bodies, respectively, and

a coupling portion extending from an end of the terminal
connection portion and coupling the terminal connec-
tion portion and the two electrode body connection
portions,

wherein when viewed parallel to a direction in which the
coupling portion extends from the end of the terminal
connection portion, the coupling portion is located
between

the first and second electrode bodies, wherein the cou-
pling portion includes side walls intersecting with a
front wall, and wherein, at any position in an extending
direction of the coupling portion, the coupling portion
has an area of a cross section along an entire length of
a width of the coupling portion, including the width of
the front wall and the side walls, being not less than
total areas of cross sections along a width of the two
electrode body connection portions.

2. The energy storage device according to claim 1,
wherein the coupling portion has a substantially trapezoidal
shape with one pair of parallel first and second sides, the first
side is at the end of the terminal connection portion, the
second side is at a lowermost end of the coupling portion, a
length of the first side is larger than a length of the second
side.

3. An energy storage device comprising:

an electrode terminal;

first and second electrode bodies, each of the first and
second electrode bodies comprising a positive elec-
trode, a negative electrode, and a separator wound
around a winding axis; and

a current collector electrically connecting the electrode
terminal and the first and second electrode bodies,

wherein the current collector includes

a terminal connection portion electrically connected to the
electrode terminal,

two outer legs extending from a side of the terminal
connection portion, the side of the terminal connection
portion being parallel to the winding axis,

a coupling portion extending from an end of the terminal
connection portion, the end of the terminal connection
portion being perpendicular to the winding axis and,

two inner legs extending from the coupling portion
between the two outer legs,

wherein the coupling portion includes side walls inter-
secting with a front wall, and wherein, at any position
in an extending direction of the coupling portion, the
coupling portion has an area of a cross section along an
entire length of a width of the coupling portion, includ-
ing the width of the front wall and the side walls, being
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not less than total areas of cross sections along a width
of the two electrode body connection portions.

4. The energy storage device according to claim 3,
wherein the coupling portion has a substantially trapezoidal
shape with one pair of parallel first and second sides, the first
side is at the end of the terminal connection portion, the
second side is at a lowermost end of the coupling portion, a
length of the first side is larger than a length of the second
side.

5. The energy storage device according to claim 3,
wherein when viewed parallel to the winding axis, the
coupling portion is located between the first electrode body
and the second electrode body.

#* #* #* #* #*

10

20



